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1.0 SUN:'AKT
Separation trajectories of the carrier and orbiter for the tailcone
off and tailcone on orbiter configurations are requires' to support
the JSC MPAO generation of reference trajectories for ALT free	 I
flight #1. This report documents the details of the generation of
the separation trajectories. The analysis culminated in the MDTSCO
definition of separation trajectories between physical separation
and orbiter/carrier vortex clearance.	 4
n
The requirement for this analysis is elaborated upon . ir Section 2.0.
4
The specifications, assumptions and analytical approach used to gen--
erate the separation trajectories are presented in Section 3.0. The
it
results of the analytical approach are evaluated in Section 4.0.,
Conclusions and recommendations are summarized in Section 5.0. Sup-
porting references are listed in Section 6.0.
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2.0 INTRODUCTION
Separation trajectories of the carrier and orbiter are required to
support the JSC MPAD generation of reference trajectories for ALT
free flight #1 (see Reference 1). The separation trajectories
encompass the flight time duration between physical separation of
the orbiter from the carrier and ALT interface attainment t•y the
orbiter in order to assure carrier vortex avoidance. Toward that
end this MDTSCO "Orbiter/Carrier Separation for the ALT Free Flight
#1 Reference Trajectories" is performed for both the tailcone off
and tailcone on orbiter configurations.
a-3-
3.0 DISCUSSION!
This section summarizes the specifications, assumptions and ana-
lytical approach used in this analysis. Maximum utilization of
previous analyses is made in order to expedite defin W:^.i of sepa-
ration trajectories of the orbiter from the carrier. Source data
is referenced accordingly in the subsequent text.
In this analysis, the ALT orbiter/carrier separation is simulated
by the Space Vehicle Dynamics Simulation in two flight phases. The
orbiter/carrier_ separation flight conditions constitute the initial
conditions of the separation flight phase. The separation flight
phase is defined to be five seconds in duration. The pest separa-
tion flight phase is defined to be initiated at five seconds after i
physical separation of the orbiter from the carrier and to terminate
at a point sufficient to demonstrate orbiter avoidance of the car-
rier vortex.
ai
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J.1 Specifications
r' The specifications for the separation trajectories follow.
1) Orbiter/carrier separation design criteria and constraints:
a) Separation clearance distance between the cg's of the
respective vehicles (as measured in the carrier reference
coordinate system at 4 sec after separation) must exceed
140 ft.
b) Relative norival acceleration at separation between the
respective vehicle centers of mass (as measured in the
carrier reference coordinate system) must approximate
4%
.75 g's.
c) Initial pitch acceleration of the orbiter at separation
must approximate 4 deg/sect.
d) Normal load factor of the orbiter during the separation
flight phase must not exceed 2 g's.
2) Orbiter/carrier post separation design criteria and constraints:
a) The minii,Lm path distance (between the current orbiter cg
position and the flight path of the carrier cg)must exceed
140 ft when the time rate of change of minimum path distance
remains positive (vortex avoidance).
b) Carrier airspeed must not exceed 312 KCAS.
c) Carrier normal load factor must not exceed 2 g's.
3) Orbiter ALT interface requirements:
a) Normal load factor of the orbiter mu;t exceEd .5 g's during
the post separation flight phase.
b) Terriinal flight path angle of the orbiter must approximate
-21 deg and -18 deg for the tailcone off and tailcone on
configurations, respectively (ALT interface).
1
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3.2 Assumptions
Three categories of assumptions are used for this analysis. Cate-
gory one entails the data base assumptions. Category two consists L
of the flight sequence assumptions. Category three contains as-
sumptions pErtinent to the analytical approach.
The . data base assumptions follow..
1) Orbiter configuration:
a) Tailcone off and tailcone on.
b) Body flap at the 0 deg and -11.7 deg position for the
res pective tailcune configurations.
c) Control system as defined in Reference 2.
2) Carrier configuration:
a) Flaps retracted.
b) Gear up.
c) Control syster: as defined in Reference 3.
d) Carrier engine thrust as defined in Reference 4.
3) Separation altitude and airspeed conditions as defined in
Reference 5.
4) Freestream and proximity aerodynamics for both vehicles as
	
defined in Reference 4.
	 "o'"
5) Blass properties as defined in Reference 6.
The flight sequence assumptions are div'ded into two sut,categor;es.
The first subcate gory is the separation flight phase sequence
J
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assumptions. The second subcategory is the post separation flight
phase sequence assumptions.
The separation flight phase sequence assumptions follow.
1) Separation flight phase is defined to be 5 sec in duration.
2) Orbiter pitch rate comand is maintained at 2 deg/sec for the
first 3 sec and 0 deg/sec for-the last 2 sec.
3) Carrier pitch attitude command is maintained in mated vehicle
attitude hold for first 4 sec. Carrier pitch attitude command
rate of 2.0.deg/sec is in i tiated at 4 sec and maintained until
carrier equilibrium glide pitch attituae command is attained.
4) Carrier roll attitude command rate of -10 deg/sec is initiated
s	 at 2 sec and maintained until carrier bank anqle of -30 deg As
attained„
5) Carrier spoilers reraiii deployed.
6) Carrier thrust remains at idle.
The post separation flight phase sequence assumptions rollo".I.
1) The time duration of the post separation flight phase is deter-
mined by the attainment of ALT interface by the orbitE^.
2) The spoilers remain deployed.
3	 The throttle remains a. the idle P osition.
4) The carrier steering is a continuation of that initiated in the
preceding flight phase.
5) Orbiter post separation steering for ALT interface attainment
i^ initiated at 5 sec after separation.
-7-
4Assumptions which simplify the analytical approach follow.
1) Only nominal data is assumed. No system nor environmental
tolerances are analyzed.
2) Only the lightweight orbiter is analyzed (150,000 lbs, cg is
63.5% LB).
i'
I	 M
3.3 Analytical Approach
The overall analytical approach consists of generating an orbiter/
carrier separation reference trajectory for each of two orbiter
tailcone configurations. Toward that end, a four step analytical
approach common to both trajectories is used.
The-first step is to determine the equilibrium glide cohditions.of
the mated vehicle configuration at the termination of the presepa-
ration pitchover maneuver. The mated trim program is used to de-
termine the flight conditions required . to maintain .75 g's relative
normal load factor at separation and 4 deg/sec s post separation in-
itial orbiter pitch acceleration at a prespecified incidence angle
and altitude. Those flight conditions then constitute the initial
conditions for the orbiter/carrier separation reference trajectories.
The second step is to calibrate the carrier pitch attitude which
equilibrium glides the carrier at the separation airspeed during
the post separation flight phase. That carrier pitch attitude com-
mand is used because it results in a carrier post separation maxi-
mum airspeed of less than the 312 KCAS limit. The mated trim pro-
gram is used . for that purpose also.
The third step is to calibrate the orbiter pitch rate commend during
the post separation flight phase in order to maintain an orbiter
normal load factor greater than 0.5 g's during the orbiter pitchover
maneuver to ALT interface.
-g-
iThe fourth step is to calibrate the time duration 'of the orbiter
pitch rate command during the post separation flight phase in order
to limit the orbiter flight path angle to 27 deg nose down and 18
deg nose down for the tailcone off and tailcone on orbiter config-
.uration, respectively.
y
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4.0 RESULTS
This section first presents the intermediate results of the analy-
tical approach as outlined in Section 3.3. The separation reference
trajectory results are then presented.
The orbiter/carrier separation initial flight conditions are tabu-
lated in Table 1. Those results are a product of step one of the
analytical approach.
The carrier and orbiter steering summary is tabulated in Table 2.
Those results are a product of steps two through four of the analy-
tical approach.
The results of the orbiter/carrier separation reference trajectory
generation are presented in Tables 3 and - 4 and Figures 1 through
26. Orbiter/carrier separation event schedule is tabulated in
Table 3. Orbiter/carrier separation desion specifications compatibi-
lity is summarized in Table 4. Time histories of parameters of
interest are illustrated in Fioures 1 through 26.
-11-
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5.0 CONCLUSIONS AND RECOMIENDATIONS
The orbiter/carrier separation reference trajectories documented
herein satisfy all known separation design requirements. It is
therefore recommended that the event sequence and steering summary
reported herein be incorporated into the development of the ALT
free flight #1 reference trajectories.
^I
ra.
-12-
iL
6.0 REFERENCES
1) JSC Hereto No. FM42 (76-4), "A Description of the MPAD Working
Relationship With FOD and Requested Deliverables," January 30,
1976.
2) RI Document SD74-SH-0271A, "level C Functional Subsystem
Software Requirements Document", dated November 1974.
3) NASA Memo No. EJ3-14-171, "Definition of 747 FCS anc, Orbiter
FCS for.Carrier/Orbiter Simulations at NASA", dated September
1974.
4) "Orbiter/747 Carrier Separation Aerodynamic Data Book", RI
Document SD75-SH-0033-A, dated August 1975.
5) JSC Shuttle Operational Data Submittal 14C-R-S219, "Aerodynamic
Data", dated 29 January 1976
6) TBC Document No. D180-18401-6, "Boeing 747 Space Shuttle Orbiter
Carrier Aircraft P'odification (CPV) Mass Properties Status
Report", dated September 1975.
a	 -13-
i	
-i,
I	 i	 t
CO
t!1 a7' O O O N N
LA M 1^ O O C O r N r O
w O t0 O O aT tD N m Ch 0) O NW O I CO to V) 1
F- O r N to
Z co O N
O IY LCD N
O r
W
OU
O O O O N tD co CO OJ O O O O O r 1^ In M M O
Q CL' C O Ol N M Cis N M tO t0 NF- W co t[ ) tD U') 1 1 1 Ln► + G r N t0 M
C V N rQ N
U
'
M
COO ko U G O M cnO In N O O O O to r Ln Cl
C O LC) M O Ln M 4 r CD M N
W O M r- N r 1
F- O r N to 1
co
O f^
tY L1 r
O ^=
LL
LL
O
W
O
O O O o tNDO to to CD O p
G
F- C N O C)1 th r N N CIl C) In
W N O 1^ N r I^ I r
►-+ O Ln
^ Q n N
^ In r
U M
c^
w
N
0
W
LM
C7
N W 1
U c7W Li.: O
to N I
C C7 Z IW W C7 OF I O U W OW U W O C7 F-- U2: W I to W .-+ C7 GQ Q O \ I O N W WF- F- O O - F-
Q I LO U O J LL W 1 C. O GCL W Q — t3 J I UW O LL F- C N I U Y JJ C C U — W W WL7 I D F- W D 4 Q d o 0 0to 4 W W Y W F- F- O ::D O
co Q Z O J W - F- F- F- F- CJJ O J W I I a_ F- Q J ^-+ ^-- ►^ JW U t/) Q Q F- F- F-
I _U W U W O CC c- LL F- F- F-
C) > Q O W Co G Q Q
F- w F- O W Q F- O F-G C F- S F- C 2 W N _ _ N
C' — ::- Q U ►r N W C7 J ^--^ U U U .J
-. U LJ J F- F- Of J C7W _J W J O ^-+ ^-- --^3 LL C s a a. CL
N
Z
Op
O
Z
O
U
J
rr
ZO
F-
d
CC4
CL
W
N
W
Of
CC
d
W
n
Of
O
r
WJ
m
Q
F-
1
r
I
ri
I.
Y
C--
C
W
u
F-
V)
z
O
F--QC
C
a
W
V)
C
w
CL.
GU\CW
F-
C]
CO
N
zc
F-
Y
d
W
V)
J
GU
V)
G
C
F-
0
W
J
W
w
LL.
W
N
W
r-•
F-
I	 WJ
I	 Q
F-
zO
Oq
N
y7
N
COC'
LO
1
00M
qT
I
O
C
O
N
O
O\
O
N
LoM
1
O
Q
r^
o
w
c
LL O O O O O O N
O \M Q) Lf) N O r N
I^ I 1 f NN N
L
O
LIJ
Q O
Q: •-+ F-
C=r C7 OW LL1 d ►-^
V1 F- UC I c' G Q F-w F= W C -•
F- V) G F- IZ
G O O d v)
Cl- O U W O
. + N C. OO C C F- J ►-^
►+ O O G J (D L F-
F- LL LL C O GG C C ^--^ C) ► CC.' C] p 0- W C C
7 W = V) :D dC7 Q C V) C3 p\ O W► ,^ 1 W C7 N
LL '' F- C W C
N O O V) = n F-
O C U U_ O O Gam-' C NU u a Cl) '- O
s W w C s U aW O p W C a' O W O
O O p W W U V: L-)
U W W CV W W I-J W F- F- W W G F- F-V) •-• U
^-+ p F- F- p ¢ V) C C F- g\ wG cn C C^ U^ U U Cu ^ O C LnF- C J W C W O
.--^ (, LL m LL. V) = J Cl
C U U O O L.L. O
F- C F U F- O
.• CO — O w W U •-+ w .-. =
O IZ Ltl C- W W a V) IZ C) W S
f- C ^^ oCC HU F-\ LMQ W W W C7 W W C F-UC ►. W F- w F- F- F- =Q L+' CJ SLY C U — Lr) • t IZ L:_ICL C. C C F- C co U a. O I-w C J C G F- — F- O C •-• C W I- C
Ln Uco U  V) CL V)r O LL. O V) V) Q'
I
LP
i
.	 1	 •
1
F'
#I
L
^^
~
z
o
^
W ^
Z O O O N O O Q^	 CO
U O C,: M M C Ln r
N
W
WJ W
D i LL-
U-1 .	 LL ^S F- O
U r^
N W O O O N O O co	 NI
F-
_
O O N M M to toN	 II
w ¢
F-z0
o
a w
w z
N
d
C
<
C F-
•wi J W <C = C ^Q' d W O W
< 0 W JU C W J U O Z U¢
c FW-
oz
z G
w u ► ^
F- co Z w 4 Of —
^-. o F- w H
co O
H C = aOO W J •• J
F- J F- W J N F-
< O F- U = S
r . C 4 4 L1 C7F- E
.n C Of C a C J
W W Q W W LL.
W . + ^--^ F- W — F-
-j C ^» J of .-. LA-2
m o • co v cc: n v
Q U O Z U O LL-CD C
W C W w — W W W
F- w F- F- F- F- F-- F-C Q G Q C ^-F- C r-• .-• cc • -r -44 W F-
~^• a ^~. -w a.. F--_
iMCL
I^
i
'11
	
^l
I. y
c_
I
I
w
k
70
i
Y
O
Cn
F-
J
n
F-
Q
C1
O
U	 '
z
c^
N
W
LM
Z
O_
F--
Q
L1
W
Cn
W
U
z
W
F-
C]
Ll'
U
W
J	 aco
Q
F-
r
A	 r m
1
7L
Z
.^
O
p
N
V
^
Il
O
C
O
C
cf'
r
^
r-11-
n
.-
N
In
O
O
M
1\
N
co coO
O
4 O t^ O O r- •- O
CD • • 1 1M ^f O ^ N ^
t\ Ul co
. NN r
U
Ln W
- In
C3
.c^ w vl 61
Q. cn
N ^ F-
21 LL O C
O O N N
.-. p wF-- ►. r- V I V
G F-Z C n 1 oa oa
CD G L Cn
C1 G U N to Q
!- W a_ WG In W Cn C:) C:1 Y
N
O F- ct CC) u'1 N
C F- r
E
C^ G + M
LL- n 1 A 1
CD a v1O v7 F- O W w Li
U N C) C7
W C F- F- w
LLJ w
CD W Q NO G J C C 2
.J.r W OJ U U F- F- C
U U
FQ- N J G G C < C'
^ C C li LL w
rY .
	 + y G
W C C U W C
•~-^ O•~, L U O GC] O CL. J J U
U F- G Lv C ^-
.-. w U u W
CL C_] X
W W C W d C C
Cn G O 5 U O
1
r\
r
n
1
O	
w
.,.__.
	
_-www+^,.,.-^^-^,^7.^......-^wr^w..'^-. 	 .arc-.s...rY^s'ac,-^-.-w ►'..icc...^r..w....-r-^^v+:	 ^^
18
O
—^ CA
C)	 CD
kO	 O
Cl)	 Cl)
C	 CD00
N	 r
O OON
^ r
^.CJ
1333 - 33NWV310 1b3Ila3A
a
O
IcrN
1
0
OD
ON
O
O
O
0
N
^o
^)1eo
J 'u
JJ
W
2
t
Q
U
ce
I	 t	 1
U
W U _.-► ^I
- t =
r :-rr^:_^- 1^..
^• J -
	 t
W
..	 I
_
..
_^
w
WU
Q
OCQW
U
JQ
z
N
sO
i
i
F-	 z — r -__ - I	 i .•—^---	 I	 — _ l
	
--	
T .-.
LAJ
c o w
Li
V O N
._._F - 
-
- ia —	 --
ZD	
17.
r	
__i— 'I
f
O	 O	 O	 00	 00	 O	 OO	 O	 O	 O	 OO	 O	 O	 O	 O	 O	 O
1333 - 30Nd1SIa HlVd WnWINIII
19
I
0
•
J
0
W.22d
M
0z
0
o ^'cn WN
Z0
L
ti 4
a
W(n
W
I	 U
Z
O VC,4 N
r	 W
i^
C)
In
r N
a
CJ
W
0
r-
Ln
^o
O
0co
CIQ X10
	
r	
J V
V
0
	
r	
J
W
a
	
e C	 o
ai
0
hm
^r
awS
Am
LLJ
i	
It
cx:	 3;C)
	
t r	 It
co
LLj	
CD
W	 V) -- -- W
L
uj
r_ - - .	 W
i
OC
f	
^
f
CD
N	 r	 r	 I	 r1
1333 - 391M 3t13I1d3A 3AI !VIR
00
W
W
LL.
o
C) z
Ct QG
z
CVO
a
W
C)
OON
1
00cr
1
CD, ^.
CDLn
20
III
\ y
0,
w
w
w
w0
Q
Lr-
a0Cl
wy
JW
{ kb
1333 - 30?M SSO80 3A I1Vl3d
I
R
tLi
r'F
w
t0
t
1	 Iw	 O
;I	 I	 '	 .I	 o
o°o
Li	 CS
w
u + I	 o	 I	 l	 I	 ~i	 ,	 -^	 --—	 o
w Ln I 	 ,	 I
L,j Cl^
F- f- Z
	
L7	
-	
CJ
Nt
	
rwr I	
i
w	
O I 	
C-
V
	
U
W	 i
C	 1-
J iI 	 i	 _	 OCNJGC ^--- --	 I	
`i	
i	 1	 i 	 I
111	
i
i
U	 J	 O +O	 G	 CJ	 Q	 O	 UO	 O	 O	 O	 OC>	 G	 O	 CD4 ^	 r	 N
^!)	 ')	 N	 ,
I
21
dowo
r----4	 - . 
I . I
--— I --^	 -^-- —^	 -- — : +— -- — —^- -----
uj
I	 i	 !
.J	 O
W	 r	 —
'^	 W	 I W '	
r
m I	 t.
Q j--^- C ;--	 i--	 - -- -	 - -' -^--- • -
w J	 O
U	
W II
	
I	 ._
Z	 a'	 j,t
-
LC) LA-
	
N I	 > I	 I	 I ..
	 i	 ILLj
W W 2-- CL	 .-. I	 i	 I..
i
Li	 4 (--i-- LL, - ---s----- - ---^ - --- -- - I - --- ^^	 i ------	 -	 - --
W	 ,•-4
w	 F- I _ I	 -_I-	 -	 I	 I-----	 -- -
U-	 W.I
.^ "^ I	 i	 I	
_	 Il	
^ --I
	
r
Q	 ^	 I	 i	 I	 i	 I	
.
n
0
C)
i 4C;J
R :u
0
C)O	
r
W
2
2
C=)	 p
C,
O
O
C) r
r" w
ww
I
W
C7
O Z
G
az
NN
O
O UO
O w
r ^J
HGJW
O tY
OO
N1
OOOM1
OO
Q
1
J °0O
,n
1
1
O	 O	 o	 o	 O	 O	 o
O	 O	 U	 O	 O	 O
O	 LO	 O	 LO	 L	 O(y	 '-•-	 r	 1	 r
1
133.E - 30fM IV":1:13A 3AIiVl3b
22
Ifm ^
I
•	 li	 ^	 :0
O	
—	
—	
t	 -	
!	 `
cn
 
O
C)
 C-) UV---- 	 - -	 -- 	W
..J	 —^f.	 T- 	 N
j	
zO
cc
%D t--.1	 G d'	 I '	 j	 {	 Nui
	
W la.. W W	 ^ Q
u 	 G v	 ^	 -j
C.7,
p o	 i	
t	
I	 zr 
,'J,	 I	 U
W 
a	
W	 -	 -	 N !/Y
Li
	
C U 	 -
..	 ,—	 i	 F-
t	 ~LA-
	
C	 1	 1	 i	 0
W	 F	 ,	 --! -- -	 I
Lo LJ
 
N
LA-	 `	 ^	 }	 i	 Jct
1---	 1	 !	 W
-	
-i---	 ---^-	 °
LO
1
I
1	 0
0	 0	 0	 0	 0
C) f	 o	 o	
°0	 0	 0	 0	 0C	 C	 o
NOff'	 p	 v	 O
N	 N	 ^y	 r	 r	 r
1333 - 13U3 GNPI0 9 3AO3V 3Cf1 UIV
1	 23	 1
4II
1
^I
OO	 O	 O	 CODN	 O	 N	 N	 NM	 M
O	 ON	 ON	 N
J O
Ocor
a
>	 `.	 I
cr
Ln	 W W	 -
	
.Arj	 1	 I-- ' - - I ---	 . J..	
I
CK
vi
CL
	U 	 i	 t	 -^•	 t	 _ _
I	
t	 I	
^-	
1	
[
Ln
Kr
a
a
J ^Y
u
0
CD
^	 JJ
W22
Ln 0
N0
z
0O UM WN
I
7O
L^N G
d
WN
WU
CD .-.N N
W
F-0
LO W
^Ln
Cl-GJu
Or
Ln
SIOMI- 033dSHId lN31VAInO3
24
r
!a!
0
e
CQ^
J ^^
.7
0
JJ
W
2
N C0
ZOUWN
Iz
0
{
d.
WN
WU
Z
N
W
H
0
WLn
C
J
W
EL
0v
cn
u^
c"1
O
LnN
O
Ln
N
O
r
0
0
chIn	 o	 Ln
1
CD
^	 r
1	 1
... "IN.
f	 i
a	
C)
_	 I	 1	 !
- 
r  _
,,;	 _	 -
r+ C	
!	
i
n^W° ►
 1- ^ ^^	 ► 	 - {-jO -^ I	 O U { ---1	-- ; --=--i -- - —	 -	 -
W 	 ^-
J	
-	 --------- ----Q	 ---^--- -	 !	 i
t
t 	 i
o	 LnN	 N
1	 1
S3363a - 319NV Hldd 1H9I13
REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
25
i
qt
Ln ^^^ o,Kr
J :Y
V
0
O	 4
cf	
JJ
W
2
^	 0
cn	 0
N
cm
Z
O
O WN
I
cn
Z
O_
F--
NN
Cl-
uj
N
WU
ZO	 r--^N N
W
0
In Wr N
d
Q
J +
W
I°
IU-)
F
---rT—^ _—	 -- — -F----
LX	 c:l
A	 Li
CD
LLJ
—	 O I	 1	 I
Ct	 .-.
	 I	
I	
..	 - r
FT
I _
--^ o
u'!	 O	 111	 O	 11)	 O
	 0
N	 N	 r	 r	 O	 O	 O	 1
5 10 - b013V3 GVOI IVWbON 3AIIVIR
26
0
NII
Y
bs^
IV
Ln
~lfi! 1 4 I
cn
`
_ r . r^ 1	 !OC I	 i^
-	 -	 -
r W I	 b
w W O	 O
-	 - ---ti CC O t- T--` 1	 -	 - 1=
I 1
`-_ -= -^ ` i 1 - - o_- --	 -- ------	 --
— I-- =-- - ---	 - —	 — - -	 -	 - I — Ln
0
^n O u'1	 O I.cl	 G	 t1'f	 O
f"1 tai N	 N °	 °
*mot
0
e
r "
0
J
J
WZ2
0
N C0zvU
W
N
1
Z
°
d
wN
WU
Z
N
W
0
WN
EJ
w
i
F
1
S , 9 - 21017Vi GVOI IV14 ON
ORIGMAL 
AGL 
LS T^11;
OOR
27
0
^	 G
Ln
	
i	 4	 r I
_—	 ! __	 O	 Q
r	 ^ I 	 i 	 1 T
	 i	 I F	 (	 I	 ^	 ^
N	
i	
I	 I	 (	 ;^	 l	 I	 I	 C
 ca
• O WI f r	 '-	
f_	
i	
._._^	
I	 -	
III
	
(—	 I	 _ i	 O
wi	 I	 1_--_. _ O wrf Ln
LAJ
W	 O f	 WI	 ^:	 j	 I	 i	 ► ^U a	 o (n
L.j y W I 	 Z 
	
Ln
m o cc . f < ^;-
U- w o 1	 o wi	 _ -r	 ww w	 i	 U wI	 E	 ^..	 _:	 I	 cn
-3	 U	
I -
^-	 1 LAif.
LL- t 	!	 i^	 No
	
---	
-	
_`	 w
-	
-----	 -	
—
	 LO w
1y	 ^_	 , ..	 l	 1	 j	 r NU
LJ
f-	 f- l 	 J
W I	 j	 i	 f	 I	 j	 f	 r	 o
cn
CD
LO
O	 N	 cn
GN003S dad S33H30 - 3iVd H)lId
MP
28
i0
v eQ
C:) Q
r
W
2i0
LO 0
ch ^
N
O
Z
O
O U
M W
N
1
O
LA
N Q
dWN
WV
O .z.
OJ N
W
F-
n
Ln W
r N
da
W
Or
0
-W^
91
t
	
__I .I ,__ f__1II .._._
 fL^-`fir ti IT I	 -- -•	 Fr, ^	 ^I !-	 -
T. 7
}	 I	 I	 I	 I	 I	 1•	
--	
-_	 -
C)	 ,	 (	 f
CD
N
W	 W 	 ^ LW..
U- LLS	 Of
lz
W	 J	 I	 --- j	 -"	 f	 I J ^ 	 }
W	 C7	
-	 -	 1	 ^^ 1	 I _	 :_, _ : I
cr	 d	 ,
4-L:-- --	 -	 1	 - ---
_	 a7
	
N	 O	 co	 tD	 C
	
N	 O
S33b930 - N3VIIV 30 31ONV
29
o	 j
^	 1v
t^
Q	 '
J
W
2
2
0
V0
Z
C>U
LJ
Vl
C)
F—LL ^
aWV
WU
Z
V
W
F-
OWV
dG
J
W
in
V-
C)v
LnM
O
LnN
O
Ln
r
s
O
r
I
t
LLJ
V)
LJ
- -`-- 
—^ --- -	 --
	 -1	 - - ---- :^-1 -- - --
	
I	 : !	 -_	 I	
..
W N
O	
-	
- - 4-
	
_— ! ---
	
--- t -- r.
1
L4 -
	
_ . -
CL
^'•^. Q Q	 L Q. r	 ' _	 _ 1	 .. _	 _ r
.-	 p W
	
!	 -W
u O	 I	
II 
^Y-	 i	 I	
I
W r	 -- -.
	 I	 r^-	 i
uj
LAJ
J	 I	
--- -	
-- — r--	 ---( -W I	 -	
_i'	
-	
I
I	 I	 I
I
O	 p	 O	 O	 O
N	 r	 O	
N	 f`l
1	 1
S338930- 3anilliV IIOL'
ht :. I^,G(,•Il;l1,I[y OI I' 1IIE
0111( NAL PAGE XS PUOR
O
	
I^
	
O	 CJ
	
V	 Ln
	
I	 1
30
aO ---
--- _-
W w - -	 --	 _	
--	 - -
v W O
:D r U U _	 _	 -
V- 777- -
V ti	
- -	 - ----	 --	
-	 - -	 -
JW
- -
- -...--_---
	
-- ---- - - - ----	
-
l.^ N	 -' ----- ------__.^-------.	 __-_--	 -
O O	 o	 O	 O	 O	 O	 c
C	 V	 CO	 N	 ^o
•Ik
a
^`	 M
^^ P
J ^^
V
J
J
J
W
22
Io
TVG
H
w
w
w
1
w
U
O
ITN
1
Q
r
O
c^
OW
Ln
c
Ov
s
O
NN
ION
.n
Ln
NDZ0UWN
O_
F-QOfCd
W
N
W
N
W
F-
CZ
WNCL
QJ
W
s
0
r
h
Q
JJ
W
2
D
U
4
I
11	 ^	 ^	 t 4	 l	 t { l t	 1	
`	
^
- - - - 
j -- --	 --.^	
I i	
- -	
- - --- --
!	 !	 f	 I	 `
CD
CL
W w ^__	 1	 i	 I. __
s L.. L- U 
	
I	 ^ -	 - .
cr
Cc
.`--,1. 
r U D
	
--	 l	 -
ME
O	 U	 O	 O O	 CC	 C	 O	 C	 OC	 O	 O	 C	 ^	 N	 r
r-I	 w	 6-)	 <7
1333 -3)NVISIO nvi wnvaiaw
3?
-i► o
O
I
0
nN
s
0
e
H^
0
o
Q •YJ
a
0
J
J
W
7
7
D
- i.i
i
1	 - .
0
O
OO
ct
O
QN
O
00N
W
W
Li.
i
W
LID
Z
L^
0
W
H
4
J
W
^ °CD
CDLO
qw
Al-
• l7
' rV
W
r
W
U
W ,v L+..
^ J Q
W Li
[1: W W
_) ri
l^	 O
v J
r d
V-.
J
L`
W
W
W
f-J
C
aC E
CC
 m	
- -	
—	
.- _^--- -
y	 W
Lu
W ^	 Q I	 ^	 I	 i	 (	 I
J
W	 ^	 {	 t
I	 ^
I-
. I
O	 Ln	 O	 LO	 I	 O
N	 ^
1333 — 301;'Id -I'd3I IU3A 3AI VIld
RFPRODUCM17.I'►
 y ()F 7'III':
UPIGL*:t,L PAGI; IS jpWjj
33
ZCQ
V^ V
0
J
J
W22
0
f
OUNr
0
0r
O
CD
oo
CJ	 O	 C7	 CJ	 U	 C
O	 O	 O	 C.7	 CD
Ca	 O	 U	 O	 CD
L!1	 ^•	 M	 N	 r
I	 I	 1	 1
I	 1333 -30NVJ SSOdD 3AUVIR
34
I	
'	 1
11
1	 l
l
• { I	 - 1	 ^-!	 -- 111
	
- ...—	
—^ ----^"-- ! ----	 ^ -
...
	 C;.
u	
W	
^• I	 '—` •	 ^	 1	 f	 1
Ln
ui uj
wi
LL-	
C _ .._ .-- LJ --- - _	 --I—.—	 _----- - -- ---	 --
 
j
N	 I	 _.
al-	 cei
	 I
I	 I
W	 C.J 1	 W
LAJ
LL	 W ,	 ce
1i	 al f
cr
3
0
f--
D W
^ W
7	 LL-
1
W
L7
Z
4
:V
W
O	 1'-
Q
J
W
CDN
I
-1.
i•	 C)
1
rq
W ,
rD
a LAJ ^-- S = CD► - >..
..	
- -- ------ 1	 r —:	 -	 --^- -- o
1Ix
( 44
,_
u
W I	 -	 --	
-
-
c^:
> 1
t'7 Uj W
 ,- —}— - -F ..
.Ji
W
CY	
I
tJ U V	
i
.. p!
^ I	 IW ^ ^^ _Q I	 ^ O
h-- W	 U	 f ' C7
-
O
a^ W i	 I I	 r 1 N
^ 1	 I 1
1
J
``'	 '
^^
! OV' -- -	 ^_- --- --	 -	 -	 — -^-- -
i
0
^	 e
•
0
oQ ^
J
V
Q ^
JJw
2
2
0
v
f
e
F-
w
W
W
1
In
U
U
W
C
J
W
U
C
-^ C
C .n
L 1
1
3.	 OF THE
Ul^1t,l.:Ai. i AG "i IS POOR
35
b.
t
4h
	
1
	
r
I
C
Cl
1
1	 i
O	 O	 p	 p	 O	 CD	 CDCD	 LO	 O	 In	 LO	 CN	 •--
	 •-	 I
1
1333 - 30fl* IV-1 liH3A 3AIiVII8 ,
i1
M	 V
o
0
U
W
N
U	 I
M
Z0
rC
C
u'j	 a
N W
V)
WU
N
O W
r N
F--
WN
W
0
Ln
C
a
t0
•
a
0
Ln
H .O
C 0
J
^ 2
I	 i	 I'.
LJ
W W
	
-	 I	 I'	 1	 r
W C:)
r	 1	 I, ^	 i	 f
-r
Ir
c	 o	 C	 C0	 0	 o	 C	 cC	 O	 C	 C
co	 C\7	
1333 -131131 Won 3110x11 3oniIiiv
3E
i
ti
iho
IC)
	 o 0
0	 0 0
O	 C C
Q	 N C
C\i	 N fV
L
+i
v0r
0M
Lr)N
ON
LO
N0
CDU
wN
I
ZO_
C
C
WN
N
W
wN
CL-
--1
e
h) 0e
0
J
J
W2z
0
f
W
!
{
I
I
I
W
^. J
w
h--
J
t:
i
11
37
*Nl	 -
0
— 
-I--•	— ---	 iF7
w	 I	 i
Y w O 	; - I - --- —i—
co
L.J Z)	 I	
- -- .
	
- . ---i
cw''	
o
	 cr-
O
^•^ tip. ^--J O - --	 t----	 --	 -- - --- 1	
-1- ---	 —'
	
LLJ
W, 	 I	 .
	
N 1
	
.. t	 {
-JI
C7	 O	 O	 O	 ON	 O	 co	 ^D	 VM	 M	 N	 N	 N
n
Slo1lN - 0333SN IV lOIVAI M1
CD	 CD
N	 O
N	 N
LO
^o
CO
CD
ILI	 I
c;
	
r	
i
-f-. 	 ..
	
j	 -	 I -__ I - I-	 ^__ 1-	 -
,.
u Q
	
I t !—T
W	 I - 
	
s	 1—.	 i s	 rcr[L IL	 W 41 -
^l	 r^ zI-	 t	 –!	 s
o G i o v - - - -- - --	 ^-- i --	 ;
CL	 !	 !
^	 }	 1
t
1
t
0
t
0CQ^. Yo	 ,
^ v
	
U	 Qd
J
w
i
o 0
Z c:
o ^U	 'WN
IU ZM Q
Cl-
F--
w
Ln N
N W
v.
w
O
N. s
WV)
CLCL J
	
r	 L.LJ
77
3r
r
I
t
0
N
U OU
W
N
7
CD
Ln
T ^
\jN
G
li
N
w
U
C
N N
W
F--
0
W
^ N
Cl.
G
JW
CD
Ln
t
0
v Q^. od	 u
V
C
v	 JJ
2
N W p G
W W W	 I	 I 	 I
	
CL" CL:	 p I	
I	 IJ O
	
-
	
w ^ J i	 I	 ^'	 4`
	 I
	1-- S
	
--1--	 L.-------- —
	
J	 p l 	 _	 I	 1	 i 	 1
	
W	 "I I	 I	 j	 E!
LL-
1
	
4	 a' 	 I	 t 	 I	 I	 I	 i	 I
—;	 I	 s	 i	 -	 I
1	 I
E	 i	 '	 O
O^ 	 C	 O	 L7	 U	 N
IS -9 — b INA OVOl W-NON 3AIiVl3dI
39
O1 in
CD
O
O
f
t
ND
O Z
M Li
W
Ln
1
Z
O_
N
d
Ln
W
W
C:) U
N Z_
N
w
or w
N
d
-1
w
t
;u
l['1
v Q
J
r O
0
^ J
.i
W
2
0
0
^
S
.NU
4
0
I	 ..	 ^'	 j	 i^	 I	 ^	 I
~ O
rd L.Li
N L-	 Of
	
^J W CL	 O U { _	
-
..-	
1
W	 Q	 (	 -	 --
~	 i	 1	 1	 I	 I
	
" l-	 i--- --r	 111 -_ ---- --	 -
	
W~< O	 I	 I	 ^	 ^•	 j	 I
O I
	
J	 1	 ^	 1	 1
I1	 ^	 ,
_I -ci
	
L 1	 O	 O	 lf7	 O	 LJ i
	
^^	 M	 N	 N	 O
s , `J —2 OJIVJ OVOI M-MON
i
40
1
	 i
	
t
a
I
I
i^^•i6
	
1	 r+	 I	
+	 I	 j
LLJ
LAJ
uj
cr-
LLJ
Ili'	
,^	 ^	 I	 I	 i	 ^^ •,	 I	 •-
:.	 N	 I	 i	 I	 1
U	 i	 -•	 ---. ._.^-	 -----^-- ---- --	 '-	 - -^ ---...- 
- -
l
it --- --
e_
aw'. tL
I	 N I
	
'_l_	 j	 I	
;
N O 
	
w W Cy i	 N)
	
-
W	 -	 I	 O W	 !	 i
W	 F-	 I	 I	 ^-
..
W 
elf
	
nl	 ,
^	 I	 I
v
	 H)
0
i
J ^^
v
O	 Q n
^	 J
J
W
z
z0
ro	 0
f
N
O OM U
WN
ZO
N
Q
tZ
WN
.co W
N U
N
W
Ln F-
W
Na
C
J
W
O
i
I In
Is
M 
CD
1
V	 M	 N	 p	 r	 N1
I
ONO33S bad S33H30 — 31V"d 1131Id
RE'PROL,Uc. 1,
ORIGINAL 1LII.11^
PALL IS POOR
41
v0v
LO
M
O
M
LON
C)
N
N
O
U
W
N
C)
CCC
a-
WN
W
N
W
F--
0
W
V)
G.
J
W
0
e
0
^ oQ ^J
V
JJ
W
2
2
Q
v
C
.	 . -- r! i
	 r	
-,mot I	
I	
t_. ^ ^ _ _—.- 
I ^-- 1 ..- ^ —
	
^	 I	
^I..
	 I	 (	
^i^
^	
I	
^	
f...l
	 I	 ^	 I	 I	
-^	 ^:.I
r	 r I
7-
 (	 t
p
Li
vi
	
U la1	
W W {	 {	 I	 I	 i{
a	 cz, 
	f— 	 '	 1	 +	 Iti
^^ r ^ I	 ^yl	 I	 I	 `	 1
LA-
LL.
	
T	 I
CL
•s
S33b93o — NDV11V 3Q 319NV
L!1
iV
W
cL
W
C J	 Q	 co	 la	 'cf	
N
0
^Ln
^o
O
42
JN
.
-	 t--
ce
CL:
C3 Cl
LJ LLI
ca	 -^ i
`. rOu71	 t:::	 t i _ _
O
^
i
1
y
S
kA-
CL
0
Li -i _ I t
cr-	 y
1
r
1
y
s
0
•
R
0
^^ 0Q uJ
u
0
cC
qT JJ
W
2
20
L o
M
Nn
CM U
4J
N
o_
LC) ~N CC^CQ
wN
u
O U
N
W
F--
LC1
r l.-J
V1
C-
-1
W
C
Ln
9
C	 C)	 C	 C	 C	 C
N	 r	 N	 c•)
1	 1	 1
S33H30 -- 30AiIlld 11H
ORIGINAL PAGE 
ct Ih1:
IS POOR
J Q
CD
	 C
Cf
	
N
1
43
